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1. PURPOSE. T h i s  c i r c u l a r  p r o v i d e s  i n f o r m a t i o n  r e l e v a n t  t o  t h e  
p r e p a r a t i o n  a n d  l o a d i n g  o f  m a g n e t i c  materials  f o r  s h i p m e n t  i n  
c i v i l  a i r c r a f t .  A i r  t r a n s p o r t a t i o n  o f  i m p r o p e r l y  l o c a t e d  o r  
i m p r o p e r l y  s h i e l d e d  m a g n e t i c  materials  p r e s e n t s  s p e c i f i c  h a z a r d s  
i n  a i r c r a f t  h a v i n g  compass master u n i t s  l o c a t e d  w i t h i n  t h e  
f u s e l a g e .  M a g n e t i c  materials  which  are l o a d e d  i n  t h e  v i c i n i t y  o f  
a m a g n e t i c  compass  o r  compass  master u n i t  c o u l d  p r o d u c e  compass  
d e v i a t i o n s  as h i g h  as 1 2 5  d e g r e e s ,  c a u s e  n a v i g a t i o n  e r r o r s ,  a n d  
j e o p a r d i z e  t h e  s a f e t y  o f  t h e  t r a n s p o r t i n g  a i r c r a f t .  P h y s i c a l  
s e p a r a t i o n  c a n  c o n t r i b u t e  s i g n i f i c a n t l y  t o  r e d u c e  m a g n e t i c  
i n t e r f e r e n c e .  

2 .  CANCELLATION. Advisory  C i r c u l a r  121-23 d a t e d  2-10-77 i s  
c a n c e l l e d .  

3 .  QFFERFNCF. T i t l e  4 9  of  t h e  Code o f  F e d e r a l  R e g u l a t i o n s  ( 4 9  
CFR) P a r t  1 7 3 . 2 1 ( f )  s t r i c t l y  f o r b i d s  t h e  c a r r i a g e  b y  a i r c r a f t  of  
a n y  m a t e r i a l  w h i c h ,  when p a c k a g e d ,  h a s  a m e a s u r a b l e  m a g n e t i c  
f i e l d  o f  more t h a n  0.00525 g a u s s  when m e a s u r e d  f rom a n y  s u r f a c e  
o f  t h e  p a c k a g e  a t  a d i s t a n c e  o f  1 5  f e e t .  49 CFR 175.85 ( g )  s tates 
n o  p e r s o n  may l o a d  m a g n e t i z e d  m a t e r i a l  ( w h i c h  m i g h t  c a u s e  a n  
e r r o n e o u s  m a g n e t i c  compass  r e a d i n g )  on a n  a i r c r a f t ,  i n  t h e  
v i c i n i t y  o f  a m a g n e t i c  compass ,  o r  compass  master u n i t ,  t h a t  i s  a  
p a r t  o f  t h e  i n s t r u m e n t  e q u i p m e n t  o f  t h e  a i r c r a f t ,  i n  a  manner 
t h a t  a f f e c t s  i t s  o p e r a t i o n .  Tf t h i s  r e q u i r e m e n t  c a n n o t  b e  m e t ,  a  
s p e c i a l  a i r c r a f t  swing  a n d  compass  c a l i b r a t i o n  may b e  r e q u i r e d .  

4 .  DISCUSSION. 4  m a t e r i a l  i s  c o n s i d e r e d  t o  b e  m a g n e t i z e d  when 
it h a s  a m a g n e t i c  f i e l d  s t r e n g t h  g r e a t e r  t h a n  0 .00525 g a u s s  a t  a  
d i s t a n c e  o f  1 5  f e e t  f rom a n y  p o i n t  on  t h e  s u r f a c e  o f  t h e  p a c k a g e ,  
o r  which  i s  o f  s u c h  mass t h a t  it c o u l d  a f f e c t  a i r c r a f t  
i n s t r u m e n t a t i o n ,  p a r t i c u l a r l y  m a g n e t i c  c o m p a s s e s .  s u c h  m a t e r i a l  
m u s t  b e  s h i e l d e d  t o  r e d u c e  t h e  r e a d i n g s  t o  a l e v e l  t h a t  i s  no 
g r e a t e r  t h a n  8.00525 g a u s s  b e f o r e  b e i n g  o f f e r e d  f o r  
t r a n s p o r t a t i o n  b y  a i r c r a f t .  

C e r t a i n  materials  w i t h  a m a g n e t i c  f i e l d  o f  less t h a n  
0 ,00525  g a u s s  w e r e  p r e v i o u s l y  c l a s s i f i e d  as h a z a r d o u s  materials.  
Auto f e n d e r s ,  a u t o m o t i v e  p a r t s ,  m e t a l  s t o c k  a n d  o t h e r  l a r g e  m e t a l  
o b j e c t s  w h i c h  are n o t  i n t e n t i o n a l l y  m a g n e t i c ,  b u t  h a v e  a c q u i r e d  
m a g n e t i c  p r o p e r t i e s  d u r i n g  t h e i r  m a n u f a c t u r e  o r  b e c a u s e  of  t h e i r  



o r i e n t a t i o n  w i t h  o t h e r  c a r g o ,  f a l l  i n t o  t h i s  c a t e g o r y .  A l t h o u g h  
s l i g h t l y  m a g n e t i z e d ,  s u c h  m a t e r i a l s  p o s e  l i t t l e  o r  no 
t r a n s p o r t a t i o n  h a z a r d .  Modern a i r c r a f t  u s e  e l e c t r o n i c  compasses  
w i t h  m a g n e t i c  c o m p a s s e s  a s  b a c k u p s .  The s e n s o r s  f o r  m a g n e t i c  
backup  c o m p a s s e s  are s u f f i c i e n t l y  d i s t a n t  f r o m  t h e  c a r g o  b a y s ,  
t h a t  a m e a s u r a b l e  d e f l e c t i o n  e f f e c t  on  t h e  compass  w i l l  n o t  b e  
c a u s e d  b y  t h e  p o t e n t i a l  m a r g i n a l  m a g n e t i c  p r o p e r t i e s  o f  metal 
o b j e c t s  s u c h  as t h o s e  m e n t i o n e d  a b o v e .  

5 .  HAZARDS. The h a z a r d  a s s o c i a t e d  w i t h  t h e  c a r r i a g e  o f  
m a g n e t i z e d  materials on o l d e r  t y p e s  o f  a i r c r a f t ,  w h e r e  t h e  
m a g n e t i c  master u n i t s  are n o t  l o c a t e d  o u t s i d e  a n d  away f r o m  t h e  
c a r g o  c o m p a r t m e n t s ,  is  t h a t  a compass  d e v i a t i o n  a s  g r e a t  as 
1 2 5  d e g r e e s  c o u l d  b e  e x p e r i e n c e d  a n d  c a u s e  u n a c c e p t a b l e  
n a v i g a t i o n  e r r o r s  which  c a n  j e o p a r d i z e  t h e  s a f e t y  o f  t h e  
t r a n s p o r t i n g  a i r c r a f t .  

6 .  PRECBUTIOMS AND RECOM!MENDBTIONS. 

a .  When o f f e r i n g  m a g n e t i z e d  materials  f o r  a i r  t r a n s p o r t a t i o n ,  
t h e  s h i p p e r  m u s t  e n s u r e  t h a t  e a c h  p a c k a g e  h a s  a m a g n e t i c  f i e l d  
s t r e n g t h  no g r e a t e r  t h a n  0.00525 g a u s s  when m e a s u r e d  a t  1 5  f e e t  
f r o m  a l l  s u r f a c e s  o f  t h e  p a c k a g e .  

b .  The s h i p p e r  s h o u l d  a l s o  t a k e  t h e  f o l l o w i n g  m e a s u r e s  when 
o f f e r i n g  m a g n e t i z e d  materials  f o r  a i r  t r a n s p o r t a t i o n :  

1. Whenever p o s s i b l e ,  m a g n e t s  o r  m a g n e t i z e d  d e v i c e s  s h o u l d  
b e  p a c k a g e d  s o  t h a t  t h e  p o l a r i t i e s  o f  e a c h  u n i t  o p p o s e s  t h e  
o t h e r .  

2. Keeper  b a r s  s h o u l d  b e  i n s t a l l e d  o n  p e r m a n e n t  m a g n e t s  t o  
p r e v e n t  t h e  m a g n e t i c  f i e l d  f r o m  a f f e c t i n g  t h e  m a g n e t i c  compass .  

7 .  LOADING REQUIREMENTS. When a c c e p t i n g  m a g n e t i z e d  mater ia l ,  
a i r c r a f t  o p e r a t o r s  s h o u l d  e n s u r e  t h a t  t h e  s h i p p e r  v e r i f i e s  t h a t  
t h e  m a x i m 6  f i e l d  s t r e n g t h  i s  no  g r e a t e r  t h a n - 0 . 0 0 5 2 5  g a u s s  when 
m e a s u r e d  a t  1 5  f e e t  f rom a l l  s u r f a c e s  o f  t h e  p a c k a g e .  I f  t h e  
a i r c r a f t  b e i n g  u s e d  d o e s  n o t  h a v e  t h e  m a g n e t i c  compass  master 
u n i t  i n  a  r e m o t e  l o c a t i o n  a n d  amply d i s t a n t  f rom t h e  c a r g o  h o l d ,  
it i s  recommended t h a t  a s p e c i a l  a i r c r a f t  s w i n g  a n d  compass  
c a l i b r a t i o n  b e  made a f t e r  l o a d i n g  a n d  p r i o r  t o  o p e r a t i o n .  
A i r c r a f t  o p e r a t o r s  s h o u l d  a l s o  c h e c k  t h e i r  compass  c a l i b r a t i o n  
when t r a n s p o r t i n g  l a r g e  amounts  o f  metal a s s e m b l i e s  s u c h  as a u t o  
f e n d e r s ,  f r a m e s ,  or o t h e r  material which  may n o t  b e  m a g n e t i c  i n  
t h e m s e l v e s  b u t  may h a v e  m a g n e t i c  p r o p e r t i e s  d u e  t o  t h e i r  
m a n u f a c t u r i n g  p r o c e s s  o r  t h e i r  o r i e n t a t i o n  when p l a c e d  a b o a r d  t h e  
a i r c r a f t .  C a r g o  o f  t h i s  n a t u r e  s h o u l d  b e  p l a c e d  a b o a r d  t h e  
a i r c r a f t  as f a r  as  p o s s i b l e  f rom m a g n e t i c  compass  master u n i t s .  
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it i s  recommended t h a t  a s p e c i a l  a i r c r a f t  s w i n g  a n d  compass  
c a l i b r a t i o n  b e  made a f t e r  l o a d i n g  a n d  p r i o r  t o  o p e r a t i o n .  
A i r c r a f t  o p e r a t o r s  s h o u l d  a l s o  c h e c k  t h e i r  compass  c a l i b r a t i o n  
when t r a n s p o r t i n g  l a r g e  amounts  o f  metal a s s e m b l i e s  s u c h  as a u t o  
f e n d e r s ,  f r a m e s ,  or o t h e r  material which  may n o t  b e  m a g n e t i c  i n  
t h e m s e l v e s  b u t  may h a v e  m a g n e t i c  p r o p e r t i e s  d u e  t o  t h e i r  
m a n u f a c t u r i n g  p r o c e s s  o r  t h e i r  o r i e n t a t i o n  when p l a c e d  a b o a r d  t h e  
a i r c r a f t .  C a r g o  o f  t h i s  n a t u r e  s h o u l d  b e  p l a c e d  a b o a r d  t h e  
a i r c r a f t  as f a r  as  p o s s i b l e  f rom m a g n e t i c  compass  master u n i t s .  
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